


. DATA EVALUATICN RECORD

STUDBY TYPe: Teratalegy study in rabbits.

CITATION: Korte R, Osterburg I. Embryotoxicity of KWG 0519 in rabbits.
(REPROTOX order number 4934, Study No. KW& 0519/019). An unpublished study
submitted to Bayer AG, April 1980.

ACCESSION NUMBER: G071468.

LABORATORY: REPROTOX GmbH, VOrbergﬁeq 41, 4400 Muynster, Bundesrepublik
Deutschland. Huntingdon Research Center, Dutschland.

TEST MATERIAL: - KWG 0579 (Baytan). The batch number was 1616002/79'Eq.
§/79. The purity and scurce of the test material wer2 not stated.

2R0TOCAL :

1. -Seventy two Female New Zealand White rabbits 12 o 14 weeks of age and
2.4 to 4.4 kg body weight were acclimated for at least seven days
sricr to study initiation. The animals were individually housed and
<ne room was maintained at 1I2-24° C ana 2 relative humigity of 350-80
percent. A 12-nour light/dark cycle was provided. A basal diet of
Ssniff K rabbit diet and tapwater were provided ag libitum.

‘2. KWG 0519 was added %o a Cremophor EL distilled water venicle (5 darops
Cremophor EL per 10 mi agistilied water) %0 achieve tThe dose leveis of
10, 30, and 100 mgs/kg. Cremophor E£lL/distilled w~ater was administered
to the vehicle control animals.

3. The day sperm was observed in a vaginal smear was defined as day 0 of
gestation and 50 IU's ¢ human choricnic gonadotropin was administered
via intravenous injection. The mated females were then randomly
assigned to a treatment group. )

The rabbits were orally dosed (10 ml/kg body weight) with the vehicle,
10, 30, or 100 mg/kg KWG 0519 daily from day 6 to day 18 of gesta-
tion. The female body weights were recorded on days 0, 6, 18, and 28
of gestation. . :

The rabbits were sacrificed on day 28 of ‘gestation by intravenous
injection of T-81. After caesarean section the gravid uterus was
removed and opened to determine the number and distribution of total
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implantation sites, early resorptions, late resorptions, dead fetuses,

- and live fetuses. The corpora lutea were counted and the dam was
examined for macroscopic pathologic lesions. The individual fetuses
were weighed and subjected to an external examination including a
determination of the sex. Each fetus was dissected and examinea for
visceral abnormalities. The heads were remcved and examined for soft
tissue abnormalities by Wilson's technique. The remaining porticn of
each fetus was prepared and stained with Alizarin Red S and examined
for skeletal abnormalities.

4. The Student's t-test and Chi-square analysis were :used to determine
statistical significance. The report does not specify which method
was utilized to analyse a particular measurement. All references to
statistical significance are based on the statistical analyses
performed by REPROTOX. o ‘ .

RESULTS:

Clinical Observations: No clinical observations of the maternal an‘mals
were canducteqd during the study. .

8ody Weights: The maternal bdody weights 3during gestation and the weignht
ga‘n aver zavs 35-13 of gestaticn 3re shcwn in Table 1. The mean zccy
weights of all groups were similar at each weight interval. The mean

-weight gain of the 100 mg/kg dose level during days 6 to 18 of gestation
was less than the weight gain observed during this period among the control
females. REPROTOX has recorted this difference between the contra® and
160 mg/kg femaies as signiticant {p < 0.05) oy Student's {-test. IT snouiG
he noted that the Student's t-test is designed to compare two-treatments
and utilizing it to compare four treatments resylits in a higher alpha
value (p = 0.26) than assumed by the authors (p < 0.05). - Therefore, the
null hypothesis of no treatment gifference will be incorrectly rejectaq in
26 of 00 samples.

TABLE 1. Mean 3ody Weights (kg) Ouring Gestation

Dose Level (mg/kq)

9 S0 30 100
Mean Sody Weight-Day O 3.2 3.1 3.1 3.1
Mean Body Weight-Day 6 3.2 3.2 3.2 3.2
Mean Body Weignt-0ay 18 3.5 3.5 3.4 i 3.2
Mean Body Weight-Day 28 3.7 3.7 3.7 3.8
Mean Body Weight Gain-Day 6-18 ~ ~ 0.3 0.3 0.2 0.1% B

5= = Significantly less than the vehicle control at p<0.05 (REPROTOX) .
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Reoroduction Indices: A summary of reproduction indices is presented in
Table 2. Statistically significant changes and dose-related effects were
not observed in these parametars.

Fetal Fxaminations: As shown in Table 2, no external or visceral maifor-
sations were detected in aay of the litters exposed to the test article
or in any of the wvehicle contrel litters. The incidence of fetuses witn
skeletal varfations in the treated litters was similar to the vehicle
control group. The skelezal abnormalities observed were the presence of
sevelgoped or reduced 13th rib(s) and delayed ossification of the sterne-
brae and are not necessari?y indicative of chemically-induced terata.

Mecropsy: No remarkable or treatment related gross lesions were detected
at necropsy.

JISCUSSION:

There were ng indications of teratogenicity during the study. " The
apsence of cteratogenic ef¥escts may be the result of the lack of optimum
10se leveis. Altaough a decresased body weignt gain was seea at. the
nignest dose level (100 mg.kg) there was no "overt maternal toxicity sucn
3s slight weight loss” (E>2a, Guidelines, 7382, 83- 3-g-3 -iii, pg. 127) and
<mere was "¢ mata~mal dez=n.  The highesT dose used gid *o’ sragduce z=ny
“ife-shortening or life-threatening effects. Furthermore, clinical
- aoservations of jthe matermal animals were not reported. Consequently, it
is apparent from the data that the maternal animals could have tolerated
hicher doses. [f evidenc= ta the contrary are made available, the core
zTassificaticn of the stucy 17 be recsnsidered.

Several deficiencies in <The conduct of the study and in the REPROTOX
~2g0rt were noted Juring <the 2valuation >f the cata. The deficiencies
are as follows:

3 Alznough the REPRQTIX ~e2o0rt states on page 5 that "bogy weignts

- -ang dosage volumes were calculatea for individual animal (s1ic)
from day & %o 18 2.c. daily,® Sody weight measurements were
recorded only for z2ays 0, 6, 18, and 28 of gestation. Therefore,
it appears that the dose volumes were based on day 5 of gzestaticn
body weights and not adjusted. .

o The REPROTOX report indicated that the fetal body weights of the
100 mg/kg dose group were significantly reduced. The summary and
the resylts sectizn state that <his measurement was slightly
decreased byt that the difference was not significant. A
statistical comparison by this reviewer indicated no significant
difference (p<0.05) between the venicle control and the 100 mg/kg
dose 1evel fetal bocy weights. -
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TABLE 2. Summary of Reoroduction and Teratology Jata
Dose (mg/kg)
. : Histzorical
] 10 30 100 Conzeais
' - : : a a a ~
Mean No. of Corpora Lutea/Litter 9.4 8.4 9.1 8.6 9.2
Mean No. of Implantation Sites/Litter . 7.7 6.8  .68.9 7.4 7.2
Mean No. of Resorpticon Sites/Littar 0.3 1.4b 0.5 0.5 e.’

" Mean No. of Live Fetuses/Littar 7.1 5.3 3.8 5.3 5.2
Littars with No Live Fetuses 9723 2/12 i/12 il -
Live Fetus/Implantation Site Ratio 3.32 3.79 0.34 2.92 J.22
“aan Fatal 2cdy Weign: [3). 4.2 35.5 38,1 2.3 g2
Fetuses witn Ixtarnal Malformations 3792 /64 /70 g/82 12/2,228
farusas w4izn Jiscarat Maifarmazions 3:%2 3/64 3178 Jj3zZ 1327

- Fetuses with SkeIethl Jariations 80/92 57/64 83/70 53/82 8%2,.,..2

33asea on litiers w~izn live fetuses anly. In litters with 100 cercant resgratizns ine
corpora lutea were reduced and could not be counted.

bOne jittar containec nine r2soratign sitas. The mean exclucing znis littar was <.7.
C4istarical data not supoliec an jitzar Sasis.

NOTZ: One nign gose ~appit “Titterea Jrior ta treatment."” [T w~as removed “~am Ine 3I.ay.
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o The REPROTOX report indicated in a table that the high dose body
weight on day 6 of gestation 1is significantly less than the
vehicle contral. This is an error; instead, the report shouid
have indicatad that the ntigh dose maternal weight gain from days
6-18 of gestation was significantly raduced. This wouid then De
consistent with the <text of the report which -state. that the
weight gain for this period was significantly reduced.

o No c¢linical observatioqs of the maternal animals were regorted.
5 No analysis of the dosing solutions were reported.

o The Student's t-test and Chi-square analysis were utilized o
measure significance. Neither test is appropriate to designate
significant differences Detween three or more groups. ANGYA

" followed by a mulitirange comparison would have been maore appropri-
ate for parametric measurements. The Kruskal-Wallis <test would

have Dbeen more appropriate for non-parametric measurements. The

yse of the Student's t-test to compare four groups increases Zne
alpha value from 0.05 tc 9.26. (See Results - Body weignts far
devxaiied discussion).

CONCLUSIONS:

Under the iconditions of this study, KWG 0S19 administered by gavage at
100 mg/kg during days 6 to 18 of gestation produced no indications of
overt maternal toxicity ar of <teratogenicity; however, the stucdy 33
limited bDecause goses permiTtting cprtImum tesT sensitivity were not used.

CORE CLASSTSTICATION: Supplementary -data.

The study was ciassified as suppiemental Decause doses permitting optimum
zest sensitivity w~ere not used.
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DATA EVALUATION RECCRD

STUDY TYPE: Teratology study in rats.

CITATION: Machemer L. Evaluation rfor embryotdxic and teratogenic effects
on orally dosed rats. Unpublished report number 7038 preépared by 3ayer
AG-Institut fur Toxikologie for Mobay Chemical Corporation. Cctobzr 7,
1977. '

ACCESSION NUMBER: (71468.

LABCRATORY: Bayer AG, Institut fur Toxikologie, Wuppertal-tiber<elq,
Qeutscnland. . .

TEST MATERIAL: XWG-0513 (Saytan), Batch 16C01/76. The ourity and source
of tne test material were not stated.

PROTOCOL :

1.

i
Eighty-two female FB 30 (Long Evans) rats w2ighing 189-260 g, an+
21/2 to 3 1/2 months of age were utilized in this study. an
ynspecitiea numper of maies weigning 350-300 g ana 3-6 montns in aca
were ytilized for breeding purposes only. The rats were individually
housed, except 4uring breeding, in Type [l Makrolon cages. The room

_“emperature w~as maintaineq at 20-23° C with a relative humigity 3¢

approximately 60 percent. A 12 hour lignt/dark cycle was maintaineq.
Altromin R chow and tapwater were availapie ad libitum.

Two females were mated with each male. The presence of scerm in 3
vaginal smear was considered an ingicaticn of insemination ana
designated as day 0 of gestation. The inseminated females wer=
*continuously ailocated 3in equal numbers® %o 2ne of the four Jroups 30
day 0 of gestation and were acministered the vehicle (0.5 percent
aqueoys Cremophor EL), or 10, 30, or 100 mg/kg KWG 0519 daily from
day 6 to day 15 of gestation. A dose volume of 10 ml/kg body weight
was utilized.

The females were observed for general, appearance, behavior, and
mortality at unspecified intervals, -Body weights were recorded on
days 0, 6, 15, and 20 of gestation. .

On day 20 of gestatiod, the females were sacrificed and the gravia
uterus removed by caesarean section. The uterus was opened and the
number of <dimplantation sites,  resorptions, dead fetuses, and live

67

P T PSS



N04ESE

fetuses were determined. The placentas and fetuses were both weighed
and  the fetuses were examined for external abnormalities -  and sex.
Approximately two fifths of the Ffetuses were examined for visceral
apncrmalities wusing a3 mcdified Wilson's tacnnique. The remaining
fetuyses were 2xamined for s3keletal abnormalities after preparation anc
staining witn Alizarin Reg S.

5. The Mann-wWhitney (Wilcoxaen's Analysis) was wused to analyze weight
gains, number of implantations, number of fetuses, number of
resorptions, and placental weight for statistical significance. The
Chi-square test was used to determine the possible statistical
significance of the number of fetuses with skeletal alterations,

. visceral, or external abnormalities, and number of stunted fetuses.
The fertility and gestation indices were analyzed using either the
thi-square or Fisher Exact test. A S5 percent probability level was.
chosan as the level of significance. .

_ RESULTS:

Clinica” Observations and “orzalizy: Although clinical observation cata
were ngT arssented in the report, it was stated cthat KWG 0579 41id =0t
induce “‘z2etrimental effects aJn the physica’ appearance and Sermavicral
patzerns of the dams." No animals died dyring the course of the study.

i

Maternai Body Weights 3Gain: Maternal weight gain from day 6 ts day 1S
and day O to day 20 of gestation are presented in Table 1.

TABLE 1. Mean Maternal Body weignt Gain (g)

Dose Level Gestation Period

(mg/kg) Days 6-15 Jays 0-20
0 53.1 140.5
10 . 53.5 138.8
30 50.7 141.9
100 40.5* 134.8 .

* = Significantly less than the control at p < 0.07.
(Bayer).

A significant decrease (p<0.01) in maternal body weight gain (days 6-=15
of gestation) as compared to the vehicle control was observed at the
100 mg/xg dose level. The maternal body weight gains at 10 and 30 mg/kg
during this period were similar to that of the vehicle control group.
However, during the entire period of gestation (days 0-20 of gestation),
the maternal weight gains of alil treated groups were similar to that of
the' vehicle control. -
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Reproduction Indices: A summary of reproduction indices is presented in
Table 2. A comparison of the gestation index, mean numbers of implanta-
tion sites, resorption sites, dead fetuses, and live fetuses, mean fetal
weight, mean placental weignt, or numger of stunted fetuses ingicated no
KWE 0519 related response. The number of implantation sites arnd
resorption sites were significantly reduced at the 10.0 mg/kg dose levei
as compared to the vehicle control group. This effect was not seen at
the other two higher dose levels. At 100 mg/kg the number of resarptions
was significantly decreased. Mean fetal and placental weights of the
100 mg/kg group were significantly higher than that of the control. The
number of stunted fetuses (fetuses weighing less than 3 g) was increased
at 10 and 30 but not at 100 mg/kg dose levels.

TABLE 2. Summary of Reproduction and Teratology Data

Dose Level (mg/ka)

2. 0. 39 100
jestation Index’ 20/20 20/20 20/20 26/20
¥Mean no. of implantation sites 2.3, 10.5%* 1.7 11.4
Mean no. of resgrption sites 1.6 3.5% 1.0 d.3*
Mean no. of live fetuses 10.7 10.0 10.7 10.9
Mean fetai body weight (g) 4.05. 4.17 4.13 - 4.27*
Me3n placants’l weight {3 c.57 J.358 5.53 C.53*=
Iacidence of stunted fetuses® 3/215 ° 6/200 127215 17218
incidence of fetuses with visceral 3/84 5/59 13/68 0/58

ar extermal abnormalities

Incidgnce of abnormal fetuses 17218 57200 - 1372158 0/218
incidence of litters with abnormal 3/20 1720 3/20 Q/20

fetuses®

, 00469%

a . .
No. of females with live fetuses on day 20 of gestation/no. of pregnant
females.

5
Stunte¢ fetuses were defined as fetuses weighing less than 3 g.
cInc'ludes external, visceral, and skeletal abnormalities.: -
»
significantly different than the coatrol at p<0.0S.
k2 4

Significantly different than the control at p<0.01.
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Fetal fxaminations: A summary of the teratology data is presented in
Table 2. An increase in the number of fetuses with visceral or external
abnormalities was observed when the 30 mgs/kg dose level was comparsd to
the vehicle controls. Despite <the increase in abnormal fetuses at
30 mg/kg, the numbers of iitters with abnermal fetuses were icentical in
the vehicle control and 30 mg/kg dcsa level. The numbers of litters with
abnormal fetuses in <he 12 and 10C mg/kg dose levels were less than the
number observed in <the controls. Therefore, no dose-relationship was
established for the number of 1itters with abnormaI fetuses. !

The v1scera1/externa1 abnormalities and the number of fetuses (litters)
affected are summarized in Tabdle 3. :

TABLE 3. Number of Fetuses with Abnormalities™

Malformation Jose Level (mg/%q)
. I A9 =0_ J00
Hydrops universaiis (edema) 1Y) 2 0 b}
Zcwopia - left tastis T ) 0 0
Hypopiasia - teTencephaion (%) (1) 10(3) 0
Anopthalmia/Micropthalmia 143 (1) 6(2) 0
Kinky or shor+tenes tail o] AN 5(1) )
Hydrocephaly 0 7 2) 0
Brachygnathia i} 3 () 0
Ectrodactyly 0 9 C8(1) 0
Total Fetuses® 3,54 /59 13/68 . 0/%6
Total iittars 3/20 3/20 3/20 0/20

Some fetuses had more than one maiformaticn.
The report combined visceral and 2xternal abnormaiities.

The dams containing the abnormal faTuses had acceptable weight gains and
did not appear to have abnormal clinical signs.

0
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DISCUSSION: S N04¢ST

An adequate evaluation of KWG 0519 for taratogenicity was not pessible
with the data provided. Optimal dosa levels to provide maximal test
sensitivizy were not acnieveq. Aithougn a decrease in maternal mean Dogy
weight gain (gays 6-15 of geszation) zccurred among the 100 mg/kg dos2
level females wnaen compared to the conzrals, the 100 mg/kg dose level gic
not ®induce some overt maternal toxicity such as slight weight loss* (EPA
.Guidelines, 1982, 83-3-g-3-iii, pg. 127;.

Adequate asvaluation of the data is further hindered by the incidences of
fetal abnormalities among the control fetuses and the severity 3T the
abnormalities observed. The occurrence of subcutaneous edema, ectopia of
a testis, hypoplasia of the telencepnalon, and anopthalmia in a control
" .population is not normally expected. In the absence of any historical
control gata anc individual dam clinicai and- body weight observations, it
cannot be getarmined if the apnormai<ties opsarved among the zInirs)
fetusas are expected for the t2sting laporatory or the proquct of unusuai
sensitivity in the dams with apnormal littars. The question of unusual
sensitivity in. tne dams with aonormail litters is particularly imocr=ant

-

because there were no apnormai ittars among the hign-dose sams.

in 1cdition, thne Foilswing ceficiencizs were 70t2a that, aithcugn <ney
aid 7ot ccmpromise the stugdy, . iimitag the saasitivity of tne tast s
detasst csTooung-r2iatas affectssd

3 The report gic not gifferentiate between visceral ang ex:tarnai
apnormaiities. Some of the visceral/extarnal aobnormalities
(xinky tail and ectrcaactyly} are usually considered skaiestaj
maliformations.

-
-
h

atal crown-tg-rump langths wers not detarmined.
3 The numser of zarpora iutaa ~as 1ot detarmined.
3 Ne<cropsy was not conduct=ag on tne maternal animals.

3 The Mann-dhitney test was inaporaoriataty utilized. This tast is
usad to —~etermine gifferencas detween two independent poouiazions.
When usad to test three treatment groups against the controi
group, tne level of significanca is cnanged from that assumec 0y
the authers (p < 0.05) =2 a p = 0.26. The Kruskal-Wallis %ta2st is
aopropriate in Iasting :tnree or more incependent populations.

CONCLJSICNS:

The 9oral aaministration of <WG 0519 from agays 6-i5 of gestaticn w3

Luig-Evans rats dia not prsduce  3ny overt maternal toxicity or
_teratoyenicity at 100 mg/kg; however, doses permitting optimai z<est
sansitivity were not used.



CORE CLASSIFICATION: Supplemental data.
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DATA EVALUATION RECORD NNALGS

STUDY TYGE: Mouse lymphoma forwars mutation.

CITATION: Cifone MA, Brusick DJ. (1982). Mutagenicity evaluation of KWG
0519 in the mouse lymphoma forward mutatiom assay. Final Report. Project
No. 20999. Prepared by Litton Bionetics, Inc. Kensington, MD for Bayer AG,
West Germany. :

ACCESSION NUMBER: 071468.
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LABORATORY: Litton Bionetics, In.. Xensington, MD.

TEST MATERIAL: The test materia'l was identified as KWG-35i9 from 3atcn
816 066 128 with a 97.5 percent purity. It was described as being z whize
powger. ’ '

" PROTOCOL : 0

1. The test material was dissoived in dimethylsulfoxide (OMSO) at 1CC mg/
ml and prior to each assay, stock solutions were prepared by performing
serfal dilutions in IMSO. In <ne mutation assays, *he stack <oiu<iang
w~ere further diluted in the ¢211 media by 100 fold. The test mararial
was miscible in the assay medium from 0.061 ug/ml to. 250 ug/mi,
but precipitated at 500 and 1000 ng/mi (the maximum applied dose).

2. Mutagenicity testing was based oan the procedure of Clive and Spector
(1975). Cultures of mouse lymphoma cel!l line L5178Y TK*/= were
“treated with KWG 0519 for 4 hours with one of 11 doses in two trials,
ranging from 7.8-150 ug/ml; both with and without the additicn of
rat liver S9 homogenate (from male Sprague-dawley rats treated with
Aroclor 1254 as .described by Ames, et al., "1975). The cells wers
washed and plzced in growth medium for two or three days and a’iowed
to recover, grow, and express the induced (mutant) TK~/~ phenotype.
From each dose level 3 x 100 cells were then seeded on soft agar
plates that contained 100 ug/ml of S-bromo-2'-deoxyuridine. and
resistant (mutant) colonies were counted after 10 days in this salec-
tive medium. The count of mutant colonies was then compared to the
count of colonies derived from.cells of the same suspension that were
cloned in. nonselective medium (total viable cell number). The ratio
of resistant colonies to the total viable cell number, for each treat-
ment, was considered to be the mutant frequency, exoressed as mutant
colonies per viable colonies times 10~4. .
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Negative and solvent control assays were conducted concurrently with
the test material. Similarly, positive control assays were conducted
with ethylmethane sulfonate (EMS) at 0.5 ul/ml being used in non-
activation assays and dimethylnitrosamine (DMN) at 0.3 ui/m? in
activation assays.

An assay was considered acceptable only if the following ten c¢riteria
were met: (1) The absolute cloning efficiency of the negative control
sheuld have been between 70 percent and 130 percent (2) The untreatad
negative and solvent -control cultures should have had the same growth
rate and cloning efficiencies within experimental error. (3) The
negative control cultures should have reached a- growth vaiue of 8.0 (3
population doublings) within 24 hr. (4) The negative control cultures
(solvent and untreated control) should have had a background mutation
frequency within a range of 5 x 1078 to 50 x 10°8. (5) The two
positive controls, one for a direct acting mutagen and one for a muta-
gen that requires metabolic activation, snhould have yielded mutants
within a frequency range specified for each chemical. The mutant fre-
quency expected was 300 to 800 x 108 for EMS and 200 to 800 x 10-%
for OMN. (8) Test materials with little or nc mutagenic activity
should have been assayed at a maximum dose that reduces the suspensioen
growth to 5-10 percant of_ the soivent control. (7) Treatments that
gave fewer than 2.5 x 10° cells after two days of growth were not
considered useable for mutant analyses. (8) The clioning efficiency
was required tb be 10 percent or greater and the numper of clones was
required to exceed 20 in order to derive an experimental mutant fre-
quency. (9) A minimum of two dishes was required to obtain the colony
numbers for viable and mutant counts (ordinarily three was used) and
could be used providad the colony numbers did not differ by more than
three~fold. (10) A minimum of three concentrations, obtained from
five treated cultures, was considered necessary for the acceptance of
a single assay used to evaluate the test material.

The assay was considered to be positive for mutagenicity only if the
following conditions were met: (1) At a given .treatment, a mutant
frequency that exceeded 150 percent of the concurrent background by at
Jeast 10 x 10=9 must occur. {2) A dose-related or toxicity~related
increase must occur in mutant frequency, preferably at three doses
(depending on the dose where mutagenic activity occurs). (3) It was
not acceptable to have an increase in mutant frequency followed by a
decliine to a value below the minimum criterion. (4) An increase of

"two-fold the minimum criterion or greater near the highest testable

toxicity. (5) A negative mutagenic correlation with dose was only
acceptable if a positive correlation with toxicity iexists, but an
apparent increase in mutagenicity with decreasing toxicity is not
acceptable as evidence of mutagenicity. ] .-
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RESULTS:

KWG 0519 was reported to have excessive lethal activity at 239 ug/ml -
uynder nonactivating conditions. Resylts frem 2 trials each in the presence
and absence of metabolic activation were presented. In the absence of
metabolic activation, a concentration range of 7.81 to 150.00 ug/ml was
used (Table 1), and in the presence of metabelic activation, a concentra-
tion range of 3.91 to 150.00 ug/ml was used (Table 2). The growth of
treated cells reIative to the solvent control ranged from 8.1-121 percent
in the unactivated ‘assay and was 13.9-111.6 percent in the S9%9-activated
assay. Using the the minimum cr1ter1on of mutation frequency (150 percent
of negative control + 10 x 10-5) to be: exceeded, the authors determined
that one treatment- (37.5 ug/mi) in the second tr1a1 of the assay without
activation induced mutagenesis, but that higher and more toxic doses were
inactive  (Table 1). However, the 100 ug/ml treatment also induced
essentially the same mutant frequency as the 37.5 ug/ml treatment.

The authors also concluded that the minimum criterion was not exceedea at
any dose in the assays with metabolic activation. However, in trial 71.a%
the 31.3 ug/ml treatment level with metabolic activation the mutation
frequency approached the minimum criterion (Table 2). At KWG 0519 concen-
trations which were toxic, the cloning efficiencies were usually reduces
from the ranges of 71.2-79.2 percent obtained in the negative controj
without activation and 68.4-70.2 percent with activation.

DISCUSSIONS: ' -

In the first trial, none of the treatment levels without metabolic ac<iva-
tion induced mutagenic activity in the mouse lymphoma cells. The mutaticn
frequencies were actually lower than those for the negative controls as was
cytotoxicity. In the second trial higher cytotoxicities were obtained,
and two .treatments (37.5 and 100 ug/ml) induced a mutation frequency
that reached or exceeded the minimum criterion. However, the mutation
frequencies at higner doses were low and comparable to controls, and a
dose-related increase was not evident.

The following minor deficiencies were noted in this study. The mutatiocn
frequency of the positive control (EMS) in the second trial was much lower
when compared to- .ne first. There was also a difference in the relative
cell growth between trials at the higher dosages. This difference may
reflect significant variations in the cell sensitivity to mutagenesis; a
phenomenon that is well documented for cell cultures that are growing at
different rates.

CONCLUSIONS: -

Baytan (XWG 0S19) was tested in the mouse lymphoma (L 5178Y) assay to
determine its ability to induce mutation from TK*/~ to TK~/~ at
dosages ranging from 7.81-150.0 ug/ml without metabolic 3activation and
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3.91-1°0 ug/m1 with metabolic activation. Under the ;:onditions of this
study, the resuylts indicated that Baytan was non-mutagenic in both the
presence and absence of metabolic activation at the dosage tested.

CORE CLASSIFICATION: Accentapie.
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TABLE 1.

Summary of Mouse Lymphoma (L5178Y) Mutagenesis Assay

on KWG 0519 Without Metabolic Activation

Yiable Colonies Mutant Cloning Relative Mutation
Assay (Ave Totsl x Colonies Efficiency Growth Frequency
Materiai 10%) (Ave Total)- (Ave) (parcant) C10E-5 units)
Teial |
Solvent Control 2.23 53.0 74.3 100.0 23.
Untreated Control 1.9% 61.0 65.0 75.3 31.3
£eS (0.5 ul/mi) .7 557.0 23.7 12.3 784.5
XWG 0519 (ug/mi) ’
7.81 2.3 34.0 101.3 121.0 15.0
15.60 2.2 18.0 971.7 45.7 17.4
31.30 3.0 57.0 138.0 84.7 18.5
62.50 2.3 38.0 108.9 60.9 5.6
125,00 2.t 40.0 94.1 35.14 19.0
Trisl 2 |
Soivent Controid 2.4 34.0 80.2 100.0 14.2
Untreated Controi 2.3 36.0 77.3 59.7 15.5
€4S (0.5 ul/mi) 2.3 640.0 76.3 50.6 278.5
w6 0519 (ugs/mt)
25.0 2.7 37.0 101.3 47.3 15.8
37.5 1.5 49.0 62.3 20.5 32.7
50.0 1.4 28.0 59.9 29.1 19.4
75.0 .2 15.0 9.9 25.0 2.5
100.0 1.9 32.0 - 42.0 3.1 31.7
150.0 :.3 42.0 76.5. 15.6 22.8
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TABLE 2. Summary of Mouse Lymphoma (L5178Y) Mutagenesis Assay
on KWG 0519 With Metabolic Activation
. Viable Colonies Mutant Cloning Relative Mytation
. Assay (Ave- Total x Colonies Efficiency Growth Frequency
Material 165 (Ave Total), ~ (Ave) (percent) (106758 Units)
- Teigh 1
Solvent Controi® 2.2 57.0 69.9 100.0 27.1 -
Untreated Control 2.0 54.0 65.7 63.8 32.5
OMR (0.3 ui/mi) 0.64 273.0 21.3 12.5 426.6
KWG 0519 (ug/ml)
3.91 2.23 52.0 106.3 104.3 23.3
7.81 2.19 52.0 104.4 90.0 23.7
15.60 2.36 51.0 112.5 101.8 ~21.6
31.30 1.2% 60.0 59.6 46.7 48.0
1 62.50 1.66 50.0 79.2 34.9 30.1
‘i .
Trial 2
Solvent Controil® 1.99 61.5 66.2 100.0 30.9
Untreated Control 2.35 - 75.0 78.3 126.2 31.9
DM (0.3 ul/mi) 0.72 192.0 24.0 13.7 266.7
KaG 0519 (ug/mi)
25.0 2.18 81.6 109.8 1i.6 37.2
37.5 2.18 €8.0 109.3 101.0 31.2
50.9 3.40 9.0 171.2 110.1 9.1
7%5.0 3.01 85.0° 151.6 99.4 28.2
103.0 2.22 91.0 111.8 27.3 41.0
150.0 .63 35.0 83.1 13.9 21.2
aAwor.go value from iwo tests.
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DATA EVALUATION RECORD ng449t

STUDY _TYPE: ODominant lethal mutaéenicity study with male mice.

CITATION: Herbold B. 1978. Oominant lethal study on male mouse to test
for mutagenic effects. Report No. 7900. Prepared by Bayer AG, Institute
fur Toxikolegie, Wuppertal-tiberfeld, Germany. November 6, 1978

-

LABORATORY: _Bayer AG, Institute fur Toxikoiogie, Wuppertal-£lberfeld,
Germany. . .

TEST MATERIAL: The test material was identified as KWG 0579 (Bay 144924),

Batch 16001/76, wizn a 93.7 nercent purity.

PROTOCOL :

1.

Mice of the NMRI Strain were supplied by S. Ivanovas GmbH Kisslegg/
Allgau. The animals were 8~12 weeks old and the males weighea
33-37 q, and the females weighed 28-33 grams at the beginning of the
study. Animals were housed individually, except during mating where 3
male was caged with one virgin female, in rooms maintained at 20-26° C
and average relative humidity of 60 percent with a 12 hour light/darx
cycle. Food and tapwater were provided ad libitum.

The test material was suspended in a 2 percent Cremophor emulsion
(concentration not specified) and administered orally to a group of 53
male mice at a single dose of 500 mg/kg body weight. Fifty males in
the control group received 2 percent Cremophor emulsicn in a volume of
10 mi/kg body weight, equivalent to that given to the treated mice.
Dose selection was based on results from a preliminary study.

Following treatment each male was caged with a virgin female for
4-days, then the female was removed and replaced by another female
this mating procedure was repeated for 12 times over a period of 48
days. A total of 600 female mice were mated with treated males.  ang
596 females mated with control males.

7%
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-4, Twelve days following the mating periocd, the uterus of each female was
examined and pre- and post-implantation losses, total implantations,
live and dead implants, and corpora lutea were counted. The following
parameters were determined:

Fertilization quota = No. of fertilized famales x 10C
. No. of females bred

Pre-implantation loss 'is estimated by comparing the ave}age
number of implantations in each fertilized female frcm the
control and treated groups. :

Post-implantation loss is the <count of deciduomata or
- resorptions, dead- embryos, and fetuses.”

S. The frequency of dead implants' was compared between groups using a
2-factor analysis of variance. tatistically significant differences
(p = 0.05) were further analyzed by the Dunnett's test. Where dose

and time factors showed. significance in the F-test at p=0.8S, the ~

least significant difference was calculated using the Tukey test.
Frequency distributions for dead implants, viable implants, <s=a?
implants and preimplantation loss were compared using the Xalmogorov-
Smirnov test.

RESULTS:

Males showed no adverse clinical signs following administration of the
teast compound, except for ruffling of the fur that persisted ¥for 30
minutes. WNone of the treated males died. However, & females and .7 male
control -mice, and 2 females placed with treated males were eliminated from
the study during the mating period as a result of c¢annibalism, autoliysis
or technical "errors. The final number of females piaced with cont.ol and
treated males was 530 and 598, respectively.

There were no significant differences in the fertilization rates of
females mated with treated males when compared to controls (Tapnle 1).
Preimplantation losses were alsg not affected by treatment in a dose- or
time- related manner, although a significant increase was noted in females
from the first mating.

Statistical analysis of dead implants, the ratio of dead implants: total
impliantations, and the frequency disitribution of dead and viable implants
showed that the test compound did not produce any efrects on post1mp anta-
tion 1oss _(Table 1) v . :
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TABLE 1. Summary of Results of tne Cominant Lethal Assay
in Mice After Traatment witn WG 0519

Pre‘mplantaticn Loss/ Psst:mpliantazion Loss/Fartilizes Famaz

Fertiiization Quota Ferziiizeg Females -1Ve iMDI2nts vead .mpiants

Control Treatea Lontrail , ireataa Control ireated contrai ireatad
1 78.90 86.0 0.326 1.08 11.7 10.7 . 0.72 0.65
2 88.0 75.5 0.93 0.46 10.9 11.3 0.52 0.70
3 82.0 t72.0 1.12 0.83 12.1 12.1 0.78 0.38
4 71.3 86.0 . 0.33 0.37 10.5 10.7 1.11 0.35 R
5 84.3 82.0 0.33 0.78 1.2 11.4 0.83 0.73 :
5 78.3 36.7 Q.34 3.74 11.3 Li.8 0.52- 0.36 v
7 8l.5 82.4Q 0.29 0.48 11.7 1.0 Q.77 1.7 3
3 78.7 8l.5 0.386 .45 10.2 2.1 0.31 Q.35 e
3 83.7 74.0 0.31 0.59 11.5 11.8 0.71 0.57 =
10 8l.3 88.0 0.30 1.07 11.3 0.8 0.47 0.32 .
11 79.2 78.0 0.2% .41 -11.5 1.l 0.33 .0.39
2 77.5 76.3 3.3 3.32 1.7 -..3 .39 0.76
T  30.2 80.3 .34 3.70 - - 0.71 2.38
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DISCUSSIONS:

A dominant lethal assay was conducted in NMRI aice treated with a single
sral dosa of KwG 0513 (Bavtan) at a concentration of 5C0 mg/kg body
weight. It was stated in tna2 report that dos2 seiection was based on a
range-finding experiment in wnich groups of S male mice recsived a single
oral dose of 500, 700, or 1000 mg/kg, and °*in this experiment, *the
500 mg/kg dose was tolerated, the only sign being brief slight ruffling of
the hair coat.® However, dose- selection should be based on the highest

! dose that permits the male to produce fertile mating aver an 8-week
period’. Consequently, it cannot be determined whether an MTD was used
in this study.

Male animals that received 500 ug/kg of KWG 0519 were bred with 12
untreated females each for 3 4-day interval over a 48-day period. The
increase in preimplantation ~3ss in fa2males frcam the first mating suggest
some +treatment-related affect on enididymal .sgerm. However, the repoyrt
stated that the value obtzined was within 1ormal range and further
_statistical analyses by the Xolmogorov-Smiragv test Ffor aistridution
frequency did not corrooorat2 this finding. Aithough, tnis may de true
-ne statistics could noT be avaluyated by this reviewer because they were
sresented in 3erman.

CoONCLUSIONS:

The test compound producad no ¢linical signs in tr2ated maies osther than a
ruffling of the fur, ana ther= were no mortalities. Analysis of fertility
quotas, and 3ra- and DJost-"mpiantation Joss aata in comoarison 431N
~antrols, indicatsd tnat repraducticn and fetal survival were 20t 3ffzcztad
3y test compound treatment. However, ‘more 3iaformation 1is needeq with
~sspect to dosage selection and whether on %ID*' was usez Ddefore <he
autagenic potential of the tesT compound can Se 3issassed.

SLASSIFICATICN: Unaczestable in the present “3rm, However, “# addit’ona:l
information is made ava‘labTa2, the renort can 3e ~eevaluates 3ang -~2¢2n-
sidered for an acceptanle classification.

td

i

! Bateman AJ. “The Dominant _ethal Assay in the Male Mouse,® in Handbook
f

Mytaqenicity Test P=acacures, ed. Kilbey 3J, 1377, p. 324-334.
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DATA EVALUATION RECORD

STUDY TYPE: ‘Mutagenicity, salmoneila/micrasome test.

CITATION: Herpold 8. 1979. Salmonella/microsome test for detection =f
point-mutagenic effects. Report No. 8189,  praoared Dy Institut Fur
Toxikologie, 3ayer AG, Wuppertal-Zlberfeld, Germany.

ACCESSION NUMBER: 071468.

LABORATORY: - 2ayer AG, Institut fur Toxikolog®2, Wupperta’-Zlterfe’s,
Germany.

TEST MATERIAL: The test matarial was icentifiead as KWG 3519 frocm Hazzn
16001/76, wiza a 93.7 percent purity.

2R07TO0CIL:
» 1. The assay was conducted according ta the pracedure of Ames et a7,
4 (1973, 1975) with Salmonella typhimurium strains TA153S, TA1537, Tas8
and TA100. The test material was dissolved in OMSO and concentraticns

of 4, ?0 100, 500, ang 2500 ug per piate ~ere ysea in he asszr
Four '=g icate pi aues w~ere presirad per strain per docse, and the tc_ai
numper oFf bacteria in each group determinec from two piates. e
assay was conducted in the pesence and absenc2 of metanolic aczivat’
using S mix preparea from the livers of male Sprague-dawiey rz2z
induced ~ith Aroclor 1254. The positive_controls usea were, gndoxane
ysed at a concentration of 145 ug/nlate with strains TA123S =2nd
TA100, zandtrypaflavin at a concentration of 200 ug/plata with
strains TA1537 and TASS.

2. A positive resuit was defined as the observazion of 3 dosa-dependsnt
increase in the number aof revertants to a “evel double (or greatar)
that of =we solvent control in at least cne strain.

RESULTS:

Tha results ‘ndicatad that :the assays without metabolic activation were
¢ongucted .aT oanly ‘+he “nignest dose- of 25C0 ug/:Tate (Table 1). Assays
wi=h metabolic activation were conducted as 1nd1ca:ed in the pratocol.

1
i

Y in
ain

Cyrotoxicity resulzed at the highest dose testes {2500 wug/pi ate
strains, anc also at the 500 ug/plate concenzrations in sir

[ 1Y

w .
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(Table 1j. The survivail of plasi.id-bearing S. typhimurium strains TA98
and TA100 was approximately & or 7 percent at 2,500 ug/piate compared to
about 20 percent in TA1535 and TA1537 at the same concentration and was
about 7 percen< in TAS8 3t 300 ug/plate. The number of revertants
oroquced after KwG 0519 treatment was aot incr2asea to i2vels twice that
of the solvent cantrsl in any of tha tastar strains in th2 prasences of 53
metabolic activation ana was not increased at 2,300 ug/p ats when 39 was
absent. However, the positive controls endoxane and trypaflavin showed
significantly increased numbers of revertants in all tester strains for
the activated assay only.

DISCUSSTIONS: -

Although no rati-nale was pr2sented far the dosag2 s=-ection, a wide
concantration r.ge ancompassing a dosage hign enc ;A to praduce
cytotoxicity was used. Adequate data were producec nctzating that the
test compound was not mutagenic in any of the ta2ster strains in the
presence of metabolic activation. 99sitive controls tested in  the
presence of S$3 producea an increase in the aumper 3f r2vertants, demon-~
strating that the assay was cacaole of producing a pestive response in the
sresance of rat liver S3.

Tn =he absence of metapolic acTivdtion the full rarge =¥ concenIrivtions
were not testeda. Since cytotoxicity occurrea at tne single dose tested,
other concentritions where grawth innibition was not intarfering with the
results should have been tTasted. In addition, no positive control
suitable for determining a mutagenic rasponse in the apsance of metabolic

. : - : .4
agtivaticon was nciugadg.

CONCLUSIONS:

The assay compound, XWG 0579, was 2ot _mutagenic iz the présencz of 59
activation, however cytatoxicity was excessive in &1 zIaster strains at
2,500 ug/plate, and also at 500 ug/piate in stra‘n 7TAS8. The assays
in +he absence of metazdolic zctivation included on’y cne dosage and at
that dose, 2.500 ug/piate, cytotoxicity was excassive. Hence, no
conclusion may de drawn from the data in the apsence 37 S3.

EJ
c

CLASSIFICATIUN} Unaccentable. The data base is ‘nadequate for proper
assessment of mutagenicity.
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DATA EVALUATION RECORD ”0469‘?
STUDY Tvoe: gen**z'y, INA Damage Using The £. g21i Pol Ay 7 Test.
CITATION: Herbold B. 1981. Study of ONA damage using the E. coldi
POL A7 - test. Report No. 10255, prepared Dy 3Baver AG, Institut fur
Tox*xkologw, Wuppertal, Germany. October 12, 1982.
ACCESSTON NUMBER: 071468. 5.//5 4

=P A
LAECRATCRV: .Tas~itut Fur Toxikologie, Bayer AG, Wupper=tal, Germany.
TEST MATERIAL: The test material was fidentified as XWG 0519, Dbeta-{i-

cnloropnenoxy)-alpna-(1,1 dimethylethyl)-1H-1,2,4-triazole-1~ethanoi, From
satch 816066128, with a 97.5 perzent purity.

2e070CoL:

1. The assay ~as conducted according to the method of Rosankranz and
Leifer (1980) using E. coli, repair deficient strain (K12)p3478
(PolAy ) and repair efficient strain W 3110(PolA*) . The test
samocung (WG 0§19 the antihistic contrel (chlorampheniczal) ang Ine
nositive control (methy1me;nane suifonate), were 4sed ©t0 treat tne E.
coli strains, both in the presence and absence of metabolic activation
(:9 Mix}. The S3 mix was prepared from the livers of male Sorague-
dawley rats pretreated with Aroclor 1254 and was added 39 cofac:ars
described by Ames, et al. 2 zach dose of the test compound 3r
control substance was placed on a paper 3isc (unspec1f'=d diamezar)

1Rosenkranz HS and Z. Leifer. 1980. Detarmining the ONA-modifying
activity of chemicals using ONA-polymerase-deficient Escherinia
coli.. In E.J. de Serres and A. Hollaender (eds) Chemical Mutagens,
Principles and Methods for their Detection, Vol 6, S. 109-147, pPlanum
Press, New York and London.

'ZAmés" 8N, McCann J, and Yamasaki E. 127

1
carcinogens and mutagens with the S
musagenicity test. Mutation Res. 31:347.

S. Methods for detecting.
Tmonella/mammalian-microsome




zones of innipition Detween the PoiAT ana Poiig strains.

RESULTS:

No increase in the diamet2r of the inhibition zone between strains
resulted from treatment with the test compound in the presence or absence
of metabolic activation (Table 1). The negative control compound,

TABLE 1 Mean Oiameter of Inhibition Zone (mm) Resulting
From the ONA Damage Assay in E. ¢oli Tester Strains

o | . 00485t
which was then placed on a nutrient agar plate containing the test ’
_pacteria in a soft agar overlay. Zones of inhibition were measured after
24 hours of incubation at 37° C. The test material was dissolved in DMSO
and tes=24 2= 2.5 128, 250, 500, and 1,000 ?g/ plate. Four replicates
€ 2ach dose wa-2 used. A positive result was defined as a reproducibie
tasmazgsa of =ars than 2 TM in the difference between the diameter of In2

Mean Oiameter (mm)

_ Yetabolic in Tester Stra‘a
Cancentration Activation Jifference
Compouna {ug/piate; ) (S8} Poiny ~ PQiAT detwaen
Strains

Solvent Caontrol 0.9 - ] ) 0
KWG 0519 62.5 - 0 a 0
125.0 - 0 2 0
250.0 - 0 /0 0
500.0 - 0 e 0
1,000.0 - 0 9 9
Chloramphenical 30.0 - .29 29 0
MS o 10.0 ul - 67 44 23
Solvent Control 0.0 - 0 0 0
KWG 0519 62.5 + 0 - ) 0
125.0 + 0 ) 0
- - -250.0 — i’ 0 G 0
) 500.0 - 0 0 0
1000.0 * 0 0 0
Chloramphenicol 30.0 - 27 28 <0
MMS 10.0 i + 67 a4 23

88
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chloramphenical, produced equal inhibition in both strains. The positive
control, MMS, caused 1inhibition 1in both strains, but the Polay ~
strain developed an inhibition zone which was 23 mm greater in diameter
+than that of +the PolA* strain. This positive response is considered 3
consequence of ONA-damaging activity.

DISCUSSIONS:

'~ The assay was adequately conducted and appropriate controls were used.
The positive compound, MMS, produced a clear positive effect indicating
that the assay was capable of detecting DNA damage.

CONCLUSTONS:

Under the conditions of this E. ¢oli PelA; = test, technical 3aytan
3did not produce detectable ONA damage.

SLASSIFICATION: Acceptabie.

39
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OATA EVALUATION RECORD 004695

STUDY TYPE: Mutagenicity, rat hepatocytes unscheduled DNA-synthesis.

CITATION: Mynr BC, Brusick 0J. 1982. Evaluation of KWG 0519 in the pri-
mary rat hepatocyte unscheduled ONA-synthesis assay. Project No. 21001.
Report prepared by Litton B8ionetics, Kensington, MO, for Bayer AG, Insti-
tute fur Toxikologie, West Germany.

ACCESSION NUMBER: 071468. o P Vi

LABORATORY: Litton Bionetics, Inc., Xensington, MD.

TEST MATERIAL: The test material was identified as “XWG 0519 (Batch 816

066 128, Content 97.5 percent)," and described as a pale yellow powder.

330TQC3L:

1. The test material was dissolved in dimethylsulfoxide (OMSQ) at a
concentration of 100 mg/ml and stock solutions wers prepared by seriai
dilutions in DMSO prior to use in the UDS assay. The stock solutions
wera fyrther giluted (1:700) sr Williams' Medium E (WME)} <ontzining
T sercent fatal osovine sarum ang tireatments initiated by repiacing tne
media on the cultures with media containing the different conca2ntra-
tions of test material. Concentrations of 250-1000 ug/ml were
ccmpletely lethal and a second trial was conducted with 10 treatments
ranging from 0.25-250 ug/mi. ’

2. Hepatocytes from adult maie Fischer 344 rats were obtained by in sity
perfusion of the liver with a collagenase solution. "Monolayer cuitures
of the hepatocytes were established on plastic coverslips in the

calture dishes, and the UDS assay was initiated on the same day,

3. The UDS assay_was based on a procedure that was developed by

Ailliams. 1.?he hepatocytes established in monolayer cultures on
coverslips (attachment pe~iod of 1.5 to 2 hr at 37 °C in a humidified
atmosphere containing C3J,), were removed and refed WME.  After

z

-2

1wi_ﬂiams GM. 1977. Cancer Res. 37, 1845-1851.

ZWil}iams "GM. 1280. In Chemical Mutagens, VYol. &, De Serres 7 ang
Hollaender A, eds., Plenum Press, NY. pp. 61-79.

30
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approximataly 3 hr of incubation, the WME was replaced with 2.5 m] (c)n‘f1
WKS containing 1 percent fetal bovine serum, 1 uCi/ml [3H]-
thymidine, and the test material at the appropriate concentrations.
fach traatment, inciuding negative and positive controls, was
performed on 5 repiicate zultures; two wer2 usad for determinations of
cytotoxicity and thrae for the UOS assay. After 17 hr treatment {the
design cailed for 18 - 19 nr], the assay was terminatea by washing the
cell monolayers twice with WME that contained 1mM unlabeled
thymidine. The 2 cultures for cytotoxicity assessment were washed
with WME, returned to the incubator for 20 - 24 hr, and their viable
cell counts estimated by the trypan blue exclusion test.

To the [3H]-thymid1ne labeled cells, 1 percent sodium citrate was
added to cause the nuclei to swell, and the cells were then fixed in
acetic acid : ethanol (1:3) and dried for a wminimum of 24 hr. The
caverslips were thén mountad on glass slides so that the cell prepara-
tion was up, after which the slides were Jipped in Kodak N7B82 emulsion
and dried. After 7 %o 10 days exposurs at 4°C in light-tight boxes
+ne emulsions were developed in 019 and stained by the modified
hematoxylin-eosin procedurs of Williams.

wicrsscopic examination aof ztne c¢ells unger 25i1 ‘mmersion at 1500x,
gisplayed on a vigeo screen of an automatic counter, was employed to
score nuciear grains for SO0 randdmly selected calls on each cover-
siip. Tc measure UDS, the nuciear grains were counted and dackground
caunts were subtracted. Three areas aajacent tTo the nucleus and of
s<imilar size weres chosen, and their average counts provided the
hackgroung count. ’

A sositive UDS assay should have met one or all of the following
criteria: '

A mean auclear 3rain count aof at least 5 3Jrains ger nucleus in
axcess o¢f the csncurrent negative contrel. ’

More than ten sercent 3f <he popuiaticn of <treated cells counted
should =ave 6 sr more zrains in excess of the concurrent negative
control. ' ’

More than 2 percant of the jopulation of treated cells with 20 or
more grains.
Generally, if condition a is satisfied, conditions b and ¢ will also
be met. [¥ only conditions b and c were met, an acceptable decision
c3n be made that there was UDS activity. If ncne of the conditions
apove werz2 met within the 1limits of <the concentrations the test

~ material was considered inactive. If any of the conditions tested

ware met with a dose-related dncreass in DS ac*tivity, the test
ma=erial ~as considered %o Dbe positive for UDS. if, however, the
neqative zantrel c21ls gave an average of 5 grains per nucleus or if i
‘parcent o~ more z211s had 20 grains per nucleus, the assay woulg te
ra2jected. It was aiso recognized that not ail =ypes of JNA-damage

31
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could be detescted by this assay and that toxicity-and/or solubility
problems could Tead to inconclusive or noninterpretable results.

2. Statistical treztment of the data was not dascribad.

RESULTS:

Two tria”s were performed because in the first trial concentration of
250-100 ug/ml were lethal and cells that were viable (e.g., 81.6 percent
at 50 ug/mi) did not adhere to the slide long enough to complete the
autoradiographic procedure. In the second trial, there was somewhat
better retention and an analysis could be completed (Table 1). Toxicity
was severe at the higher dosages and no cells survived at 250 ug/mi, and
although 38.1 percent survived at 100 ug/ml they failed to adhere to the
coverslip at "a high encugh freguency to permit autoradicgraphy. At
20 ug/ml where survival was 53 gercent, the cells had beccme  rounded,
jut the grain anaiysis cou'd be mace with some difficulty.

The minimum criteria for 2 positive assay in this trial was set at a mean
net nuclear grain count of 6.87 on 3t least 14 percent o¥ the nuclei con-
~aining 3 or more grains, or at least 2 percent of the nuclei containing
20 ar more grains. Treatment relatad. changes failed to exceed these cri-
taria at 50 and 10 ug/ml where *%he highest respaonse was obtainad. The
sositive control cnemical (2-acetyiaminofluorene) produced detectable UDS

~and survival was at 94.3 percent. Heavy labeling, indicative of ONA

replication and not repair, occurwed in only 1.1 percent (188/15,500) of
*he cells screeneq. ~

JISCUSSICMS:

The follcwing deficiencies in the study were nuted It is not clear why
-qe minimum critarion in <the protscsl for a 2ositive result was 5 grains
‘n 10 per-ent of the cells while <ne criterion applied to the assay was 6
grains in 14 perzent of zne cells. However, by either criterion, B8aytan
aid not induce unscheduled ONA-synthesis in primary hepatccytes at
concentrazion of 0.25 - SO0 ug/ml. The treatment period was reduced from
18 to 17 hours {S percent); its =affect on tThe test is not xnown. In
addition, results from individual replicates were not presented in arder
+0 determine the extent of varjabiiity among replicates.

CONCLUSTICNS:

WG ‘0519 ({(Baytan} did not-r induce uJnscheduled ONA-synthesis (UDS) in pr--

mary rat hepatocytes at & concentration range between 50 and 0.25 ug/ml

siagastizg that <he test material did ot cause O0ONA-damage. Higner
concentrz<ions of the *ast matarial were too cytotoxic to permit
interpretation.

CLASSIFICATICN: acceptabie..
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DATA EVALUATION RECCRD

N04gs=

STYZY TYPES: Mutagenicity, micronuciaus taest with mica.

CITATION: Herbold B. 1979. Micronucleus test on mouse to evaluate KWG
0519 for potential mutagenic effects. Report No. 8584, prepared by Bayer
AG, Institute fur Toxikologie, Wuspertal-Elberfeld, Germany.

ACCESSION NUMBER: 071468.

-\

N "447-/&" /a j /:’

LABORATORY: S3ayer AG, Institute Fur Toxikolegie, wuppertal - Elberfeld,
Germany.

TEST MATERIAL: The test material was identified as XWG 0519 from .batch
16010~-77, with a purity of 36.5 percent.

PROTOCOL :

1. Mice of the NMRI strain were suppliied by S. lvanovas GmbH, Kisslegg/
Allgau. The animals were 8 -12 weeks old and weighed between 21 and
32 g. Animals were housed 3 to a cage and kept in rooms maintained at
23 - 25° C, and about 50 perceznt relative humidity with a 12-hour
light/4ark cycle. Focd and watar wer2 Srivided ad 1isitum.

2. The =2st material was mixed *n 0.5 percent Cremophor emulsicn and
administred Dy stomach tube to groups of S animals/sex/dose at O, 350,
and 300 mg/kg. Endoxane, the Dcsitive control compound, was dissolved
in distilled water and administered orally at 100 mg/kg, based on the -
active ingredient cyclophosphamiaqe.

3. The animals were treated again after 24 hours with the same dosing

" regimen end sacrificed 5 hours Tater. The femurs from each mouse wers2

excised and bone marrow smears were prepared according to the method

of Schmid.] From each mouse, 1,000 palychromatic erythrocytes

(PCEs) were examined for the presance of micronuclei and the number of
normochromatic erythrocytes per 000 PCEs determined.

-~

1Schmid . 1379. The micronucleus -tast. in Xilbey BJ, et al.
Handbook of Mutagenicity Test Procedures, Elsevier Sci. Pub. feo.
Amsterdam, NY., Oxford 1979, po. 235-242. .
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4. The results were statistica]iy evaluated using Wilcoxcon's non-
parametric ranking test and a difference was considered significant at
p < 0.08.

It was stated that all KwG 0519 treated mice Tost weight, apout 1 -6 g
ser animal, but individual data were not presented for all mice. In
aadition, a male .from the 350 mg/kg group was reported to be very drowsy
and a second male from the 500 mg/kg group died from acute toxicity
following the second dosing. However, the physical appearance, motor
activity and appetite of the other animals were similar to those of the
negative control animals. The results indicated that the number of,
normochromatic erythrocytes per 1,000 PCEs in KWG 0519 treated animals
wers similar to the negative ccantrols (Table 1). This ratic in positive
control was significantly gifferent from the negative contr2i (p < 3.05,
Wilcoxon ranking test). There were no biologicaily or statistically
significant differences between XWG 0519 and negative contral treatment
groups for the number of micronucleated normochromatic or 20lychromatic
arythrocytes (Table 1). Zndoxan, the positive <control, oproducsd a
significant increase in micronucleatea cells at 100 mg/kg, ingicating
increased chromosome breakage.

DISCUSSIONS:

This study was conducted because a previous study (Report No. 7588 dated
June 3, 1978) showed some evidence of none marrow deoression at <WG 9579
i1esage of 2 x 350 mg/kg. 3cn2 Tarrow depression was nct ootained ia tne
Jrasant study at treatment levels of 2 x 350 and 500 mg/kqg. Although cne
animal in the 2 x 500 mg/kg treatment group nad 2945 normochromic erythro-
~ytes per 1,000 PCE's. This elavated ratio was considerea To be a result
of other oathoiogical processes not related to compound aaministration.
As indicated also in the next study the sampling perfads in this
experiment should have bden extanded ta 8-12 hours, as recommended in the
assay of Heddle and Sg?amonez. Consequently, the sampiing intervals
uysed in this study may have not peen adequate for micronucleus Sroduction.

2. : : - ;
Heddle JA, Salamone MF. 1981. The micronucleus assay. 1. [n »ivo.

In Stich, HF and San RHC, 2d4s. Short-term tests for cnemica® carcinogen,
Sprinder-y@rlag, NY  pp. 247-2%4.

95



TABLE 1. Group Mean Resuylts >f the Micronucleus Test
in Mice with KWG 0513 Treatment

004695

Number of Normo-

Micronucleated C211s/10C0

‘Test 3roup Dosage chromatic Erytaro- Normochromatic-

(mg/kg) cytes 1000 PCEs Erythrocytes PCEs
Negative Contrai 0 345.8 1.08 2.40 -
KWG-0519 350 759.9 1.85 - 2.50
XWG-0519 5aC 1027.2 1.5% 1.87
Endoxane 100 1178, 4%* 1.03 10.20>
* p<0.05 (Wilcaxen ranking test).
** 0<0.J1 {Wiicaxcn ranking test).

36



CONCLUSTONS:

Under the condition of <his mouse micronucleus test, 8aytan did not have a
mutagenic effect at 2 x 350 or 3500 mg/kg. However, the sampling intarva’

of 6 nours, usad in +*nis study. may have not been 2deguate for micranu-
cieus production. Morescver, metnodoiegy providing a nositive rasponse witn
a sotent clasTtogen such 3s endoxane, does not 2nsure 3 similar response oy
a test material with a la2sser ciastogenic potential.

CORE CLASSIFICATION: Unacceptable.

e —————————————————
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DATA EYALUATICN RECORD

v2rsion

STuCgY TvSIi:  Mutaganicity, Rec-assay with Baciiius subtilis ang R
3s3aV with 3almecneila tvonimurium.

m

CITATION: Nagane M, Hatanaka J, Iyatemi A. 7982. XWG 0519 mutageqlcitj
ras< on bSacterial system. Repert Mo. 229 from Mihon Tokushu Novaku Seiz
KK. Agricultural Chemicals Institute, Toxicoiogical Laooratory, Japan.

ACCESSION NUMBER: 071468. _ L o/ S
LABCRATORY : Mihon Tokushu Novaku Seizo K.X. Agricultural Chemica1;

Inszitute, Toxicological Laboratory, Jacan.

TEST  MATERIAL: The test material was identified as WG 2519,
.e::a-d(A-:1lor:henoxy)—s—(?,1—qime*hyi=°1yi)—?ﬁ,1,2,4-triazaie—1—etnano},
tacanical grade from batch Pt. 316068128, with a 37.5 sercent durizy.

#3CTOCOL:
1. ?ec~assav Juernignt cultures (unssecified media and tamperatuy-2) cf
cun=ilig cwweaimg NIGB1T. /Qec*) and MNTZ4S (R2c7)  .era gT-o23k22
onto a solid agar plate. The test compound was absorbed on to a daper

daisc [oresumably, the disc was placed in the center of the s=raaks
zeam stTrain NIGIT and NIGE3] at a concentration of G0 ug/aisc. and
~na nlates were incubated at 37° C overnignt. After incubatior, the
1istance of growth inhibition was weasured for NIGI7 z2nd NIGaS, ang
comparad with resuits of <=he furwsifuramide (AF-2) positive czntroi
<ast.

2. Reverss Mutation Assay. Using the -Sattery of 5. tfyphimurium stT-ains
TA1535. TA1537, TA1538, TA%8, anga TAI00 and £. coli 3/r Try~4cr™,
+ne - authors performed the rlate incorporation assay essentiaiiy as
described by Ames et al. Concentrations of 0, 5, 10, 1C0, 500, 3,000,
‘ar 5,000 ug/plate were used in the assay and all strains scoreg for
nutation reversion without metaboiic activation. Strains TAS8 and
TA100 were also scored with metanolic activation. 3Activation was
achieved using the S39 fraction from liver homogenates of rats tredted
«ith a3 polychlorinated bipnenyl: (unspecified concentration and type;.

The following chemicals were used 3s- positive controls for fhe 1nd1— -
~ated strains: strain TA1535, Detta-propiolactone (bet ~a-PL); strain
A‘Su.. 3-amincacricine [9-3A); strzin TA1538, 2-nitrof uorene (Z-NF);
strains TA98 and TAT20, and £. ¢coii, AF-2. Mutagenicity Assay (with
qmetaboiic zctivation,: striins TAS8 and TAlIQQ, 2-acetv:am1nof:40rene .
T2-AAFY. . B

N



) .

RESULTS:

In the Rec-assay, KWG 0519 faiiea to inhibit either B. subtilis strain
NIBZ1T  (R2¢™ or MIG4S ‘R=2cT)  at 2 concentratien  of 200  ug/disc
{7zple 1j. AF-2 innibitad tne growth of both strains at 9.2 ug/disc
~iTh inpisition in NIGAS (Rec~) HSeing five-fald <that of MIGIT(Rec).
The assay was performed oniy in the absence of metaboiic activation.

In the reverse mutation assay (Table 2), there was no evidence that
k%G 0573 induced mutagenic activity in the various mutant strains of

TABLE 1. Rec-assay with KWG 0519 in Bacillus subtilis

Inhibition Zone

) Concantrition {mm) difference
Compound in Disc [(uqg) NIG17 NIG4S (mm)
4G 0579 200.2 0 0 c
AF-2 (Positive 3.2 4 22 18

Controi) o

Salmonella and £. coli without S3 activation. The mutagen/carcinogen
2-AAF was mutagenic for strains TA98 and TA100 only after S3 activation.
These results provided 2vigence that the tester bactaria were cacable of
responding to 3 muytagenic insult. At 3 concentration of 35,000 ug/plate,
CAG 0519 was extremely cytstoxic, Sut at lower concentrations it was not,
thereby, indicating that the treatment emcompassed an adequate testing
range.

JISCUSSIONS:

The Ames assays adequataly demonstrated that KWG G519 lacked mutagenic
activity in this test system at the dose concentrations used. Within the
limitations of the Rec-assay, DNA damage did not occur at the single
concentration test of 200 ug/disc. However, a range of concentrations
snould have been uysed in “he Rec-assay and the study should have included
3 <ast with metabolic activation.

99
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‘A ‘ ,
TABLE 2. Reverse Mutation Induced in Saimonella Strains Dy KWG 051'90469?

gsacantraticn Averiags Revertanrs Inducticn by WG 2519
(ug/nlate) s2 TAIC0 °  TA1S3S TA2S8 TA1537 TA1538 /r
LG 0519 ) ’
0.0 - 115.5 13.5 17.0 8.5 16.0 13.5
0.0 + 224.0 24.0 35.0 9.0 25.0 30.0
5.0 - 133.5 12.5 20.3 2.5 70.0 16.5
5.0 + 217.5 26.5 26.2 7.0 14:8 20.5
10.90 - 110.0 10.G 18.3 4.8 11.9 1.0
10.0 + 198.5 20.0 33.5 6.5 18.9 2.5
100.0 - 123.5 12.0 18.0 5.3 8.7 *3.0
100.0 - 209.5 22.5 28.3 11.0 18.9 28.5
500.0 - 121.0 12.0 18.3 4.3 6.3 35.5
500.0 - 186.5 18.0 31.3 7.3 21.5% 223.3
1,000 - 126.5 9.3 20.5 - 3.5 5.0 15.0
1,000 - 152.0 a 17.3 1.8 13.0 29.5
3,200 - 3 3 a a a a
5,C00 + a a & ‘3
Jggitive santrais®
AF=2 3.70 - 1020 - - - -
3-PL 200 - - >2,000 - - - -
AF-2 - 0.35 - - - 147 - -
3-AA 50 - - - 146.7 - -
2-NF S0 - - - - - >2,000 -
AF-2 7 3.20 - - - - - - g23
2AAF 5C - £41.5 0 768 - -
2AAF 50 - 37.5 0 14 - -
a‘

Excessive lethality, therefare unscorable.
2 Only 1 piate could be scorea.
¢ See protocol for abbreviations. . .. _

100



004695

More inclusive OMA-damaging assays such as those described by Felkner!
could have.proviaded more conclusive evidence of the absence or presence of
DNA-damaging activity.

JSHNCLUSISNS:

In the Rec-assay, the test material KWG 0519 did .not produce a DNA-

damaging effect in the absence of metabolic activation with B. subtilis

strains NIGi7 [M-17] and NIG4S [M-45; at a single concentration of
200 ug/disc. - However, only one dosage was used and the assay did not
include a test with metabolic activation. 'In an Ames assay, the test
material was not mutagenic in the presence or absence of metabolic activa-
tion to five S. typhimurium strains or E. coli strain 'B/r Try~ Her™ at
five concentrations ranging from S to 1,000 ug/plate. Cytotoxicity
occurred at 5,000 ug/plate. -

CLASSIFICATION: Reverse Mytation Assay: Accantdble. Rec-assay:
Jnacceptapie. .

Felkner, IC et ali, in 1.C. Felkner, ed. Microbial Testers: Probing
. Carcinogenesis. Dekker, N.Y./Sasel 1981, pp. 93-119.
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DATA EVALUATION RECORD

STUDY TYPE: Mutagenicity, micronucleus test with mice.

CITATION: Herbaold 8. 1978. Micronucleus tesf on mouse to evaluate XUWG
0519 for potential mutagenic effects. Report No. 7588 prepared by Bayer
_AG, Institute fur Toxikologie, Wuppertal-glberfeld, Germany.

'

ACCESSION NUMBER: (77468.

. LABORATORY: Bayer AG, Institute fur Toxikologie, Wuppertal - E1beéfe1d,
Germany.

TEST MATERIAL: The test material was identified as KWG 05719 from batch
16001776, with a purity of 93.7 percent. . .

#R2070COL:

i. Mice or tﬁe NMRI strain were suppliea Dy S. Ivanovas GmoH,
kisslegqg/Allgau. The animals were 8 - 12 weeks old and weighed
between 24 and 36 grams. Animals were housed 5 to a cage and kept in
rooms maintained at 22 + 2° C and an average relative humidity of 60
percent with a 12 hour light/dark cycie. Food and water were orovided
ad libitum. ’

5. The test matarial was mixed in 0.5 percent Cremophor amulsion and
administered by stomach tube to groups of 5 animals/sex/dose at 0, 175
and 350 mg/kg. £ndoxane, the positive control compound, was dissolved

e a2

[

in distilled water and administered orally. at 80 mg/kg to 5 maies and

S females.

3. The animals were treated again after 24 hours with the same dosing
regimen. Six hours following the second oral administration of the
test compounds, all mice were decapitated and their femurs excisza.
Sone marrow <mears were prepared according to the method of
Schmidl. From each mouse, 1000 polychromatic erythrocytes (PCEs)
were examined for the presence of micronuclei and the number of
normochromatic erythrocytes per 1,000 PCEs determined.

4. The results were statistically evaluated using Wilcoxon's non-parame-

tric ranking tesst where—a difference was considered significant at
p < 0.05. - T

1Schm'id wW. The micronucleus test in Kilbey 8J, et al. -Handbook of
Mutagenicity Test Procedures, Elsevier Sc¢i. Pub. Co. Amsterdam, NY,
Oxford 1979, pp. 235-242.

102

e

aRe

7/

7/él5~

004695




RESULTS: - - - 0048695

——————

The results indicated an increased number of normochromatic erythrocytes
per 1,000 polychrematic erythrocytas at the 150 mg/kg test group (Tasie 1).
However, this increase was not statistically significant when compared %o
the control. There was 2 statistically significant increase in the naumber
of micronucleated normochromatic erythrocytes at the 175 mg/kg test group

wnen ccmpared to controls.

There were nao biologically or statistically significant differences in the
number of micronucleated polychromatic erythrocytes between KwG 0579 and
control treatment groups, indicating no mutagenic effect (Table 1).
Endoxane, the positive controi, produced a significant increase in
micronucleated polychromatic cells at. 80 mg/kg, indicating increased
chromosome breakage.

DISCUSSION:

The number of micronucleatad cells per normochromatic =2rythrocytas
(normalized to 1,000 cells) was increased to a significant Tevei at a
gosage of 2 x 175 mg/kg (p<0.05} comparea %0 neqative contIroi. The
autnors stated that this parameter was now relevant to an assessment of
nurtagenic effect due to the duration of the jolychromatic phasa. Hewever,
nuciei ara not expelieq from erythrocytes in these animais untii B8-i2
nhours following the last mitosis forming erythrocytes1. Therefore, Dby
sacrificing only 6 hours after the last treatment the full effect of the
last dose administered could not have been assessed. In our opinicn, the
singie sacrifice time of & hours following the last dosage does naoT allow
ssr 3gequats daterminaticn of aicrsnucieus srscuction in aithar polycarom—
atic or normochromatic cells. ‘

The ratio of polychromatic <o normochromatic = erythrocytes was also
investigatad to determine the general activity of the test zampound on
bone marrow erythropoiesis. A deoression in erythropoiesis ressulteqa from
sest compound treatment at the nighest dose Tlevel (350 mg/kg) and also
from =2ndoxane (positive coatroi) treatment, as demonstrated by cthe
elevated number of normochromic erythrocytes per 1,000 PCEs. ~his affect,
aithough not .statistically significant, refiected a dgeneral <oxic effect
but not mutagenic activity. Since toxic effects were produced a3t <the
nighest concentration administerea, the dosage was at an accentable levei.

1Heddle JA, Salamone MF. 1981. The micronucleus assay. 1. [a vivo.
In Stich HF and San RHC, Eds. Carcinogen, Springes-Veriag, NY, 0p.
247-254. : '
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TABLE 1. Group Mean Results of the Micronucieus Test
in Mice with KWG 0519 Treatment

Micronucleated Cells Per 1000
Number of Normo- ' .

Test Group . Dosage chromatic Erythro-  Normochromatic-
(mg/kg) cytes/1000 PCEs Erythrocytes pCEs
_ Negative Control 0 804 - . - 0.66 . 1.9
KWG-0519 ’ 175 592.4 2.64% 2.5
. KWG-0519 350 1548.2 1.69 1.9
Endoxane 80 1120.4 ' 1.47 42.5%*
* p < 0.05 (Wilcoxon ranking test).
** 5 < C.O1§(wi1caxon ranking ;est).

!
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CONCLUSIQNS:

Under the concitions of this mouse micronucleus test, Baytan did not have
a mu=zgenic 2fFact at 2 x 175 cr 330 mg/kg. However, the number of ncrmo-
chromatic ceiis per 1000 polycaromatic <cells increased at 35C mg/kg,
suggesting a deprassion of arythropoiesis. The positive controi,
endoxane, proguced a significant increase (p £ 0.01) in micronucleated
cells at 80 mg/kg, as compared to negative control, thereby, indicating
that the assay was capable of producing a positive response. However, the
sampiing intervals of 6 hours, used in this study, may have not been ade~-
quate for micronucleus production. Moreover, methodology providing a
positive response with a potent clastogen, such as endoxane, does not
ensure a similar response by a test material with a lesser clastogenic
poteatial.

CORE ~LASSIFICATION: Unacceptable.




INERT INGREDIENT INFORMATION IS NOT INCLUDED

DATA EVALUATION RECORD

STUQY TYST: Thrzs-ganz-3tisn rasroduction study.

CITATION: Loser E. 1979. MES 6447 (Bayleton, the parent compound of
Baytan): Multigeneration reproduction study on rats. An unpublished
report prepared by Bayer AG, Institute of Toxicology, Wuppertai-Elberfeld,
FRG, for Mobay Chemical Corporation, Stilweli, Kansas.

ACCESSTON NUMBER: 071268. o F /,--//j, S5

1_ABORATORY: Bayer AG, Institut fur Toxikologie, Wuppertal-Elberfeld,
Federal Republic of Germany;- Consultox Laboratories Ltd., London, tngland
(histopathology}.

~EST MATTRTAL: The =ast matersal was identified zs Bayleton (ME3 3347

whicn has the chemical name 1-{1,2,3-trizzolyl-1)-1-(4-chlorophenoxy)-3,
3-dimethyi-butanone-2. This compound has as one of its metapolites,
3aytan, tne cnemical of interesi. 2ayiersn was proviced Jy Zayer AC 2s ¢
technical grade (batcn 186G02/75) in April, i3975.

oRQTRCLTL:

1. The test diets were prepared by blending a 90 gpercznt premix of the
test material in with powdered r2gent
fgod (Altromin R). A contrsi diet and 3 test diets (0, 30, 300, and

1300 npm Bayleton) were presared weekly and suppiied to the anima:is ad
1ibitum. Gas chromatograpnic analysis performed by the investigators
at 4 points duriag the study indicated that .the adminisctered aiets
were within 20 percent of their desired concentrations.

2. At the ini=iation of <ne study, 120 SPF Wistar 4. 74 rats (20 wmaies
and 80 females) were provideg by Winkeimann. The rats were 32-39 days
oid, 45-55 g in weight, and were evenly divided into 4 groups (iC
males, 20 females in each group). During the non-mating periods, the

rats were housed individually in plastic cages; during mating, 2.

females and one male were housed in a single cage.

3. <Zach grour maintained- 3n one af <the 1 test diets (0, 30, 2GC¢, or
1800 ppm). ting was initiated when the rats were 100 days old; two
tomales and nne =ale were housed together for 19-20 days. The males
in one group were rotated so that each female was paired with 3 4if-
tarent males for a period longer than cne estrus cycle.




4.  After delivery of the first litter, the pups were counted and weighed.
On the fifth day after delivery, litters of ‘more than 10 pups were
reduced to 10; weights were measured again. ‘actation was aliowed for
4 wasks aftar wnicn time thne pups of the first iittsr were sac-ifices
A sacond mating was concucted, 3nd the 2ffscring weignea anrz z:our
as safsraz curiag 3 d-wes< lacTiatica perizd. After weaning, tone
wera separatad, and 3 weexs later 10 males and 20 females were salectazd
from each groyp to be parents of the next generation. After the wean-
ing of the second litters, dams were sacrificed. This procesdure was
repeated for a total of 3 generationms.

+ W
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5. The following parameters were monitored at the specified points during

the study: 1) body weignts of parents, weekly; 2) body weignts of-

offspring, at birth, 5 and 7 days after birth, weekly thereafter; 3I)
.axamination of offspring for malformatiens, at bdirth and durinmg tacta-
tion, pericd; ¥) Fertility (no. of sregnancies/no. 3F maTas ~3il3;
each mating; 3) iitter size, at deiivery and at §, 7, 1<, 27,

days after delivery; 8) gross pathology., on any animad aying 3uring
the study and on one maie and Famale Sup of each tnirs gereraticn
lit=ar at weaning; 7) nistopatnoiogy, on one male and fema’e pup =f

each third generation li<ter at weaning.

5. Diffarencas between values optained for contral ana tTra2atag
w872 tas<ad for s=atistizal ‘sfgnificance ising The U Tect 2F =

Mann, ana Whitney.

A

RESULTS:

First Seneratian (Fg)

-

clinical Observations/Mortality:s Mg diffarences in the Ddenavior Gor
appearance of the parental ianimals were notad Detween the control and
-reatea grouns. One female of tne Z300-ppm grous died after tne secong
mating; 10 cause of ceath was g3iven. . :
3o0dy Weignts: No aifferesnc2s Detween control iand treated gJrcups were2
apgarenc in <he mean body ~eights curing tne prematirg seriod 2r auring
the fi~3= mating. Mean body weignts were “cwer Ihan controi {p<J3.91) in
-ne females of the 1800-ppm group 3uring =he sacond premating, mating,
gjestaticn, and lactation periods. The weights of these animals were
apporoximately 15 percant lower than contirol at sacrifice.

Fertilizy: Yo diffsrences occurred in =ne fertility dndex {(no. =3
oregnant/no. of mated fema'e rats) among the groups during tne #irs
. mating. In <he second mati-ng, tnhe fartility index of the 1300-z:zm zroe
. was -lower than control (12,20 “vs 3/20), but the differance was nc
scatiscicaliy significant. b . )

2 2% ' M [N

1 >
f offspring per animal was noted “or the 1800-cpm group for the first
3% birth and 5 days ‘ater, and for the second litter~ 2T S days

SN

ize, Weight and Appearance: A significant decrease in the number-

0045935
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post-partum (Table 1). No differences in average Ddody weignt at birtﬁ{?aasggﬂ
observed among the groups in either the first on second litters. o = °
mention was made of the results of the examination of the offspring fcr
malformazicns.

TABLE 1. Litter Size - Fy Litters

Average NumbBer of 9 _2g Per {*ttar

Group/Litter At 8irth At S daysa
' Beforec.Reduction Aftar Reduction
Control/1st 10.3 10.1 9.2
/2nd 3.2 8.9 3.3
30-ppm/1st 3.7 9.3 3.7
/2nd. 3.2 3.5 3.2
- 3CC-opm/1st 3.5 9.3 8.5
/2nd 5.3 3.8 7.7
‘ECC—?:ﬂf‘st R T TLa
/2nd 3.8 7.1*% 5.9~
»
r
*n<f .05,
**n<3.3501.
a

ti=tars of more than 10 sups were reducad to 18, S days after birth.

Laczation: A decreasa in survival of the pups of the 13CC-ppm 3roup wEs
aoted 3uring the lactation periods of both litters. For the first litter,
+he czantroi 3roup survival {pups 3live at 3 weeks,/ups alive afTar reduc-
rion an day 5) was 7.3 percent; the survival for the 1800-ppm 3Jroup was
30.7 sercent. For- the second litter, the values F3r contral ana 2800-ccm
group were 34.2 and 38.4 percent, respectively. These 2ffects on <re
survival of the 1,800-opm litters were significant at p<0.01. Weignt ga‘n
during lactation was also depressed for the 1800-ocm litters of the firs:
mating {(but not the second); weight gain was approximately 10 percent less
than coantroi (p<0.05).

Seconc Seneration (Fy)

L£linicsl Observations/Morzaidty: No ciinical oebservations were regortec.
Four mortaiities occurred {3 males, one each in the ccntrol, 350, 'and

" 1800-spm graups; and 1 female in tne 50-ppm groupj and wers2 attributed =3
Sronchopneumonia.

3ody weignts: Oepression of dody weight gain was seen tnrsughout the g}e-
mating, gestation, ana lactation periods for both “itters in the male arg
female animais in the 1800-ppm group (p<0.01). Weight gain in the other

groups was similar <o control.
» 118 M
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Fertility: Fertility values were significantly lower in both matings for
the animals of the 1800-ppm group. Only one 1800-ppm group female became
pregnant in the first mating; none of the 20 females became pregnant in
the second. Ajtnougn significant differsnces dia not occur in the agther
dosed groups, the fertility ratz of the 350-ppm animals was lcwer <han

-~ -

contro} in the sacond mating (53.Z2 percent vs 35 percani).

Litter Size, Weight and Appearance: The single litter of tne 180J-ppm
group had a similar number of pups and a similar average weight ts the
cantrol litters. Litters of the .other dosed groups produced by the First
and second matings also were of similar size and average weight tc the
control litters. No signs of malformations were noted in any of the
litters.

Lactation: Survival during lactation of <the offspring of the treated
inimals (incluaing the single 18CC-ppm Tittar) 'was similar %o the control
survival for both the first and seccnd litters. Weignt gain during
lactation af the offspring of the first litters was also similar among the
contral ana treated groups. Ouring tne lactation period of the seacand
litzers, weignt gain of tne pups of the 300-ppm group was significzntly
lower (p<0.05) at 5 days, 1 week, 2 weeks, and 3 weeks post-nartum. The
difference was approximately 15 percent.

Third Generation (F3)

Clinical Observations/Mortality: No clinicai observations were repgr=ed.
One female of the 300-ppm group died prior %o the first mating; no c3use
3F 4eath was estanlished hHy tne ‘nvestigatars.

Sody Weignts: Mo significant differences wers noted in weight 3ain berween
+we cantr2’ 3nd 350-ppm and 200-scm grouds.  3decause none af the "8CC-opm
animals reproducad in the Fy generation matings, <Ihere was 1o 180C~opm
group in this generation. L

Zerzility: No differences were evident ‘n tne fertility valyes caicu 3ted
for the remaining groups for either the first or second mating.

Litter Siza, Weignt and Appearance: o d¢ifferences were seen in the
numbers of pups per litter or <The average weight per pup between the
control anc treatad groups in either mating. No signs of malformaczions
were noted :n any of the litters.

Lactation: Survival during the lacta=ion periods of both matings was
similar bDetween tne control and <Treateg groups. 'Weight gain of <he Dups
during lac=ation of the first Titters was similar among the grsups;
nowever, weight._gaim of the pups of tne 300-ppm. group was significzntly
lower (p<0.35) during the second lactation period. The average weignt of
the 200-opm nups was approximately 10 zercent lower than contral 4 aeeks
post-partum. :

mw



pathological Examinations: One male and one female pup. frocm each of 10
litters produced by the F» generation animals (i.e., the Fq, litters)
were sacrificed 4 weeks after birth and examined. No lesions were found
3t necropsy <that csuld bs atiributed %o the test material. Histologic
axzmination of salactad tissues (thyrsig, thear:, zIhymus, iung, liver,
sclaan, kidnays, adrenals, and zonads; 2i¢ net ravedal any smzounc-related
lesions.

DISCUSSION:

Discussion of the results of this stuay snould De prefacad ~ith the
comment that the study was conducted on Bayleton of which Saytan is a
metabolite. The applicability of the results to assessing tne reproduc-
tive toxicity of Baytan is gquestionable.

The study adequately identified the fallowing effacts 5 the dietary"

administration of Bay.aton:

A toxic effect on parentai animals at 1800 pgm. Jur®ng tne pre-
mating, gestation, and lactation periods, the famale animals of <the

Fg generation, 3znd animals of both sexes in the =- generation,
showed significant depressions in body weignt 3ain at the *80Q~0pm
level. -

2. An effect on reproduction at 1800-ppm. The average faumper Jf Dups
per litter at birth was significantly lower for the first litters of
the Fq generation, and the survival and weignt gain 3f these ouos
during lactaticn were significantly ‘ower than <hat s *the <23n%rmd)
animals. In the second iitters, the number of offspring per litter

was significantly lower than control at birth and at 3 days post-

partum. Althougn weight gain was .not affected ia the second
Jitters, survival among the offspring of the 1800-ppm 3roup «~as 5.1
percent compared <o a control rate of 84.2 percent (significant at
p < 0.01).- In the matings of ‘the animals of the 13C0-ppm grsup,
"oniy one. female Secause pragnant in the first mating ang agne in the
second. Hence, b5y the second gJeneration, repraduczion in the
1800-ppm group nNaa ceased. C

1. An effect on reoroduction at 300 ppm. Offspring of tne second 1it-
ters of the Fy and F3 generations (the Fpy and 3y litters)
showed significant depressions in weight gain during the®r respective
lactation periods.

Although the experimental design of this study was adequate in tnat ef-
facts were observed at 3C0 and 1800 ppm, the design was Iimitea in tIhat
several important parameters that are usually inciuded in reproduction
s=udies were not included in this study. These were 2as follcws:
7. The number of attempts at mating during the mating sericds ~3s N0t
~examined. Thus, +*he fertility index had as its dgenominator the
number of naired animals rather than the number of mazings ang was
not a sensitive measure of fertility.

004595
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2. The number of stillborn and/or cannibalized pups at birth was not
reportea.

3. The lengths of %he gestaticn periods wer2 not ragorted.

3. Pups wers ~e1cned as & group at bir=a and during lactation, rather
tnan ingividuaily; hence, The number of undersize offspring was 10T
reported.

In addition, selection bias .may have been introduced into the stugy at
three points, further lessening its sensiti vity to detect an effect, The
method of selecting the animals as parents for subsequent generations was
not specified, the method of selecting the pups  to be sacrificed dur*ng
the reduction of litter size was not given, nor was the method of selec-
ting the pups from the Fqy Titters for histopathologic examinazion
stated. Furthermore the number of tissues examined histopathologiczlly
is in question. - The report procedures specified 15 tissues and gorads
were examined; the resuits section stated that 8 tissues and gonads aere
examined; the histopathology appendix listed 16 tissues plus gomads. The
resylts of the histopathology examination could not 5e used to detarmine
the number of tissues examined because only positive findings -were
ra200rted. .

The niological mechanisms of the reoroductive effects that were detecTed
jn this stucy cannot se §fuily evaiuatea secause of limitations in the
experimenta; aqesign. As an exampie, the decreased fertility notez at
1800-ppm may have resulted from a reduction in viable sperm in the males,
or from an effact on the ability of the females to ovulate or suszzin
aregnancy. Ia additicn, the observed decrease in weight gain in zhe
offspring of <=he Fy and Fy generations may have been a result of
decreased lactation or a direct toxic effect on the ostpr1ng

Over311 aT;nougn this study clearly indicataed adverse effects on cer=ain
" raproduc=ion parameters at 300 and 1800 pom, other pjarameters essential
to a more complete evaluation of potential reproductive toxicity wersz -ot
assessed. These included the ratio of unsucc assful and successful mat®ng,
the numBer of s;x]?born and/or cannibalizea pups, the lengths of geszta-
t<on, individual pup weignts, as well as iany information permitting the
assessment of :he requction in fertility and poor survival of the
offspring.

CONCLUSIONS:.

. The applicability of the results of this reproduction study on Bayla*on
to the assessment of Baytan is questionabie. The results of this szudy
indicated that dietary administration of Bayleton to rats had an adverse
effect on reoroduction at 300 and 1800-ppm, Sut due to experimental design
Timitations »f the study a no0-2ffect level could not de identified.

CCRE CLASSIFICATICN: Supplementary data.
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Reverse Mutation Test

Tanahasni, N., and Moriva, M. (1982) Triadimenol microbial
mutagenicity studies. An unpublished repcrt submitted to the
Agency by Mobay Chemical Corporation, prepared by Institute

of Environmental Toxicology. Report WNo. 2578, dated December 3,
1982. EPA Accession No. 073381.

Test Chemical:

’Triadimgnol [1-(4-chloréphenyl)-3.3-dimethyl-l-(l,2,4-
triazol-l-yl)=-2-butanol}. Technical 97.5% ai.

cxperimental ®rctocol:

The test chemical was dissolved in dimethyl sulfoxide
(DMSO), and was tested up to 5000 ug/plate at which the
bacteria showed toxicity in the preliminary toxicity test.
The test was performed with and without metabolic activation.
According to the author "five strains of the Ames' TA series
of S. typhimurium were used to investigate the mutagenic
potential o= triadimenol in reverse mutation tests. These
strains were TA 1335, TAl337, TAl538, TA98, and TA1l00. In
addition, E. coli WPZ her (uvrA) requiring tryptophan was
alsc employed.

*These six strains stored at -80°C were inoculated on
nutrient broth liquid medium and cultured by shaking at 37°C
over night. For the S. typhimurium strains a sterile solution
of 0.5 mM L-histidine=0.5 mM D-bDiotin was added- to molten .
soft agar (0.6% agar and 0.5% NaCl) at the rate of 1/10 {(v/v),
and for the E. coli strain a 0.5 mM L-tryptophan solution was
addecd at the same rate. The prepared soft. agar was referred
tc 'top agar.' i : .

"Tor twne preparation of a liver metabolis activation
system, Sprague-Dawley male rats (7 weeks oid, average body
weight 244 g) were given a single intraperitoneal injection
of a polychlorinated biphenyl (PCB) mixture {(Aroclor 1254) at
a dosage of 500 mg/kg. In the evening of the fourth day
after the injection, the food was removed. On the fifth day
the animals were killed by cervical dislocation and immediately
livers were removed. The livers were perfused with an ice-
cold 0.15 M KC1 solution and were homogenized in three volumes
of the same solution (3 ml/g wet-liver). The homogenate was
~entrifuged for 10 minutes at 9000 x g. The 9000 x g
supernatant (S-9 fraction) was used in the experiment. All
the steps were performed pelow 3°C with colcd and sterile -
solutions an¢ gliasswars. The components of 1 ml of the ‘;rT'
metaboliic activatior svstem ‘S-2 mix).were as follows: 3J..

ml S-9 fraction, & mM MgClz, 32 mM KCl1, 5 mM gluccse-6-
phnosphate, 4 mM NADPX, 4 mM NADE, ancd 100 m# sodium phosphate ‘Saas
(pB 7.4). .
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"To 2 ml of the molten top agar were added 0.1 ml of
bacteria suspension, 0.1 mi of a solution of the compound,
and 0.5 ml of 100 mM sodium phosphate (pH 7.4) or the S-9
mix. The contents were mixed uniformly and poured onto the
surface of a minimal agar plate. All plates were incubated
at 37°C for 2 days, after which the number of revertant
colonies was counted. The following compounds were used as
positive controls: AF-2{2-(2-fu:yl)-3—(5-nitro-2-furyl)ac:ylamide?:
ENNG;N—e:nyl-N'-n:::c—N-nicrosoguanidine); “-AA.9-aminocacr:dine);
2=NF | 2-nitrofluorene;; Z=aA{Z-amincanthracene.. Tne resulcs
were induced based on reproducibilicy ané relation pectween
doses and reactions.”

Results ang’ Di'si:ix"._sé ion: '[SI A'Mu'l[ ca,‘
The results are shown in table 1. In general, at.

concentracions ranging between 5 and 1000 ug/plate, the

test chemical did not show definitive .increase in the number

of revertant colonies under the test conditions, in the

presence and absence of the metaboliic activation system. The
next higher concentration was toxic to the test organisms.

Sporadic increase in the number of revertant ¢olonies
was observed for S. tvghiﬁﬁiiﬁﬁ TA 1535. 1In this strain the
number of revertant co.onies appeared to be doubled at
500 ug/plate without metabolic activation. Slight increase
(less than 2X) in the number of revertant colonies for the
same strain was observed at the concentration of 1000 ug/place.
However, because of the lack of a dose~-response relationsnip,
the limited numper of replicates, ané the dose spacing, is
Coulcé not De ascertained as <o whes=ner ctnis increase :s z resu.-
0% mutager:ic potential ¢f ths zess Shemical. :

At 1000 ug/plate, the number of revertant cclonies )
the E. coli WP2 hcr was doubled without metabolic acz® _..on.
This increase may be considered as a possible mutagenic ‘
response. If an adequate number of replicates had been used,
and concentration ranging between 500 and -2000 ug/plate
were tested with E. coli, a more definitive conclusion could
have been made with respect to the mutagenic potential of
this chemical. . ~ -

s
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wable 1. Reverse mutation tests with or without a liver metabolic activation
system (S-9 Mix)**

No. of revertant colonies/plate
R . B pase (3 - trameshift :ﬁm
Campaund ug/plate’ ~S9-Mix “IRI0C | B WE2 ncr | TA98 |IALD37 |
‘ 1
Control i b= | 18 4 10 -31 ] 5 16
(DMSD) ' ! ' 110 31 8 31 § ! 9
i . 1 : | . .
sriacimencl ' - - R T R S
' Po107 8 ! 922 ! 1
10 - l o1 l 7] 7 ‘ ) 35_‘ 6 ‘ 12
: ) [ - 101 | 3 81 321 g8 | 13
50 - _l 20l 7| 8 | 3 |16
o 126 ! 3 181 221 2 717
| [ | | i
; e - {108 ; 3 11 ! 24 ! y) 18
- i Py 98 | 3| 11 | 27 . 5 16
i ' i | :
500 - 92 5 11 16 7 14
R A 9 12 18 a 8
| i )
1000 - 4 98 5 21| 20 7 13
' 120 3 18] 26 6 \ 11
Sooo - ‘ » * 7' l" ‘ » ] *
C . R T e 9* ""s* ] o
| i : ! .
LT s . | BEST A'ﬂ!‘dllt oppy !
Control | + 94 7 __‘_ll_ _“39.‘._ ERE 34
(Ms0) " 108 5 10 29 7 - 29
|
eriadimenol | .5 | oar oo 5| 12| 43 6] 16
A 104 6 14177371 s 38
10 + s 71 10| 50 9 36 )
o ' 94 7 U1y 391777 9 29 )
o | ! 10| 1| 8| 17 6 29
o ! 1 108! - g1 a2 8" 26 .
; . , i | ! | :
1w - 106 & 7 3 5
; ! -1 106 6 14 . 34! 4
! 1 - 1 i | 1 { H
; s0¢ ! = i 106 | 6 | 16 44 | 9 |
| i {109 { 5 9 i 32 { 9 |
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Table 1. Reverse mutation tests with or without a liver metabolic activation
system (S-9 Mix)** (cont'd)

i No. of revertant coionies/plate
o l base-cnance t/pe | framesnift tvpe
Camoound ug/platg  S9-Mix . TALUU TALDIT IWEL NCT | TADB TALSST 1tALSsb
' * 1 ! ’ ] , '
triagimenci . 1006 | - - 103 ° 10 11 34 3 22
o R * 83, § i i5 42, 57! 39
' ; i
so0 |+ L oxi el sl o8| o+ oz
’ 7 i *° * g» 11 w | 16
‘ ! ; [l -
-’ 1
SN Ty gt DI P 1‘ ......
.. R SR S D N T S
Camoound i J AF-2 TCENNG T AF-2 Jl AF=2" | '9-3A" i Z-NF
g/oiace . VelLl - U vel8 i Ve IV %
| L] ! : | . |
No. of col/ - j.407 . 1178 ¢ 175 | 299 | 2436 j 230
plate | i 17302 i 788 | 200 279 1 1956 | 302
i i |
Camound 1T 1 22aa T1T2iAA | 2-AR | 2AA| C2-aAT| 2-3A
_E/Dlate ) l Va2 i ) 40 Ued 2 { Ued
| i ' » |
No. g_f_;ol/; + 1348 | 197 | >1000 | 137 | 67| 160
plate ’ 1735177717 1988717510900 176 66 162
o | ! . f I | !
No. of <ol/ | - 1123 4 1) ! 4 2
dlace B ) = s ‘21 0. 38! g =z

*Cytotoxic concentrations.

**This table was taken fram the original report with slignt modifications.
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Slight increase (less than 2X) in the number of revertant
colonies was observed for E. coli with metabolic activation s
concentration ranging between 100 and 1000 ug/plate but was
not dose=-dependent.

Conclusion:

The test as ' performed is inconclusive. The test may be
repeatec for S. tvohimurium TA 1535 and for E. coli WP2 her
at concentrat:cns well spaced between 500 and 2000 ug/plate,
with an adeguatze numper of replicates, in the presence andé

csence =f mesaboiis activation. Varziabtlie concentrations of
the mecabolic activation svstems are also recommended.

Core Classification:

Unacceptable.
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2. Guidebook for Microbial Mutagenicity Study (Chem. Res.
' Sez., Industrial Safety andé Bealth Dept., Ministry of
Lasor, eés.), Central Workers' Accident Prevention

Association, 1980.
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